Introduction
It is well known that in petroleum refinery free sulfur plays a very important role. Selection of Medium. One has to select a solvent mixture of high sulfur solubility and low electric resistance. Many media proposed for the sulfur determination in gasoline and rubber are listed in Table I . As well known the a.c. peak height strikingly depends on the reversibility of electrode process and so the choice of the solvent plays a very important role in a.e. polarography.
In Table II are listed the a.c. peak height in various media, from which it is seen that the supporting electrolyte of methanol-benzene-pyridine-hydrochloric Table  II is as follows : 2m1 of 10-3M sulfur solution in methanol is filled up to 10 ml with electrolyte-solvent listed in Table I and then the a.c. polarogram was recorded without deaeration. Since the oxygen shows no a.c. peak in acidic medium, nitrogen bubbling is not only unnecessary, but also harmful because of the formation of mercuric sulfide as shown by reaction (III) and of the vaporization of solvent.
Influence of Cell Resistance. Let ZF be the faradaic impedance of the dropping mercury electrode due to the depolarization by sulfur, and R the cell resistance.
Then it is seen that The anode mercury must carefully be added to the polarographic cell just before the reduction wave is registered. If the mercury pool is long time in contact with the sulfur solution, the sulfur concentration decreases owing to the formation of mercuric sulfide film on it, especially notably in the case of nitrogen bubbling. In the medium used, the peak potential of the sulfur wave is -0.33 volt against The procedure for the determination of free sulfur in gasoline by standard addition method is as follows. Table I . (4) The solution in the flask is well mixed, and then polarographed in the region of applied potential from 0.0 to -0.9 volt against the mercury pool anode, without deaeratinn. The electrode distance is kept 5 mm.
(5) A.C. peak height is plotted against the sulfur added, as shown in Fig. 5 (Table V) , and the amount of sulfur originally present in the sample gasoline is calculated.
Result of seven determinations of a sample gasoline is tabulated in Table VI . Sulfur concentration as low as 2 ppm can easily be determined. One determination can be carried out within an hour. (1) By increasing the hydrochloric acid concentration in the electrolyte-solvent proposed by Eccleston et al., one obtains a solution of high electric conductance, which is essential in the a.c. polarographic analysis.
(2) Since the solution to be polarographed is acidic, oxygen shows no a.c. peak. lJeaeration is unnecessary resulting in the time saving.
